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ETRANSACTIONS & DATA SCIENCE I
THE POWER OF ANALYTICS & BIG DATA
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Context

A A data deluge is dominating our everyday
lives

A Data deluge will reboot our brains (The Sunday Times)

A The End of Theory: The Data Deluge Makes the
Scientific Method Obsolete (WIRED

A Public Sector Information has been
published in different ways and formats at the
public administration s discretion

A Today, a new era of openness,
collaboration and co-creation promotes
Nndatao as a key driver
government transformation

I Too much information

Worldwide digital data created and replicated
Zettabytes®
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[Source: Companies and information: The leaky corporation | The
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More Context

A More than 3.7 billion humans use the

i nternet (thatos a gro

over 2016).

A On average, Google now processes more
than 40,000 searches EVERY second (3.5
billion searches per day)!

A While 77% of searches are conducted on
Google, it would be remiss not to remember
other search engines are also contributing to
our daily data generation. Worldwide there
are 5 billion searches a day.

A dirdl

wreverises 1.5 G OF TRAFFIC | DAY
ATONDMOYS 4 TB oF DATA/ DAY

COMNEC™Y 5 TB 0F DATA/ DAY

SUART 1 PB oF pATA | DAY

meorrovies 790 PB 0F VIDEO /DAY

[Source: http://www.semi.org/en/consumer-industrial-data-explosion-hits-
supply-chain-0
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More Context
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Rise of Data Marketplaces

Electronic Transactions 20i®ata Science |

Emerging Data Ecosystem

Integrated Suppliers

Analytics Providers

Vertical Apps and Service Developers

Data

collection Data Data
and Holders Marketplace
creation

Insuring privacy,
security and QoS

Data storage, aggregation
and exchange

ICT Enablers— Tools and Technologies

Providers

Cross Infrastructure

Data Datasets
U use and
sSers re-use

DATA MARKET
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ngo Data Sci

AData science is evolving into one of the fastest growing
and most-in-demand domains as organizations are trying
to make sense of the data they can now collect from

new technologies.
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Data Science Definition

AData science is an interdisciplinary field about processes and
systems to extract knowledge or insights from data in various
forms, either structured or unstructured, which is a continuation
of some of the data analysis fields such as statistics, machine
learning, data mining, and predictive analytics, similar to
Knowledge Discovery in Databases (KDD).
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A brief history

Computer Sclence * Tunng machines * Text string search
* Informaton Theory * 1974 Peter Nawr "Concise Survey of Computer
* Weiner & Cybematics + Sort & Search Algorithms — Memods', Data Science, Datalogy
A « Von Neumann Archilecture. Dikstra, Kruskal, Shell Sort, ... * Knuth - Art of Computer Programming.
uwj’/ * Heurisics — Simulated Annealing, ...
: * Database Marketng
5 « Graph Aigorithms * Data Mining, Knowle dge Discovery
« Multigrid methods « "Data science, classification, and reiated methods "
« First 1BM + Tree based methods. « 1989 First KDD Workshop
Computers + Gregory Piaketsky-Shapwo.
Data Technolo « DBMS. .
f.% (®) « Removable Disk drives j?/Desu e ‘/.\, @-
« Catrography R W—vlﬂayl L * Relatonal DBMS. . SOL ?)%P . « William Cleveland: Data Science
« Astronomical Charts. > oxmw;; 2 Hmvlevel : * Leo Breimann: SmmlcuModahg 2 Cultures,
A @ (®)— - P\. (@)
. % S N v John Tukey &/ L)
) . (®)— * Jacques Berin. « Edward Tulte. &“"""'“G""’"’
Visualization™—" i 4 A\ ° : H w«ucm Cioud.
* Optimization Methods « Applcations 1o Mitary, . S j,,/\ @) @
« Founer and other transforms mamulacturing 3 :’:9‘"&“ s
* Matix & Generalizations R aEiOl . ome Y. . L~ -
. c*“‘:n + Non-euclidean geometries. oo - * Sc . . . @ \
* Logarthms
* Newton-Raphson. « 1962 John w Tukey, Future P~ Y
{®) —{(®) Data - o) @) @'
{(@)—
\.ﬁ « Decision Science
Mathematics’/ OR « 1976 - SAS Instinte . Pub
« 1977 The Intemational Assooation for = M:c:rr:mm
* Theoretical Foundatons of Modem St Statstcal Computing (IASC). lsaming.
* Hypothesis, DOE
“ M
athematical Statistics. o Siulation. -
« Probabiit « Bayesian Methods * Computational Statistics.
. Ooneiau:\ ° R"V"::“" Least « Time Series Methods (Box Cox,
. Bam heorem ; Surv I, ex.
, "+ Time Series. . Slom:hc M:nhods
44\
Statistics —

Source: Capgemir
(http://www.slideshare.net/slideshow/embed_code/36866068?utm_content=buffer70lec&utm_medium=social&utm_source=twitter.com&armpaign=buffe)
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Intelligent Things

Conversational
Platform
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Continuous Adaptive
Risk and Trust

[Source: https://www.gartner.com/smarterwithgartner/gartner-top-10-

strategic-technology-trends-for-2018/]

Top 10 Strategic

Technology Trends >»——-e<<>
for 2018

The ability to use Al to enhance decision making,

reinvent business models and ecosystems, and remake
the customer experience will drive the payoff for digital

Initiatives through 2025.

Al has become the next major battleground in
a wide range of software and service markets,
including aspects of ERP.

immersive A primary differentiator among conversational
Experience platforms will be the robustness of their
conversational models and the APl and event mode
used to access, invoke and orchestrate -ty
services to deliver complex outcomes.

Business events reflect the discovery of notable states or stz
changes, such as completion of a purchase @dare business
events or combinations of events constitute business moheats

detected situation that calls for some specific business actio
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Data Science & E-Commerce

ARecommender Systems

COLLABORATIVE FILTERING CONTENT-BASED FILTERING

Read by both users

Similar users O
a8

g,

Read by user

(W]
il

Similar articles

il || <——> |l

> —
o= Recommended
to user
Read by her,

recommended to him!



Desicion Support Systems Laboratory, NTUA Electronic Transactions 201®ata Science |

Data Science & E-Commerce

ARecommender Systems

ACustomer Lifetime Value Modelling

ACustomer Retention- Churn Model

AFraud Detection

Almportant Reviews- Improved Customer Service
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Data Science: An indicative workflow

Ask What is the scientific goal?
an interesting What would you do if you had all the data?
question. What do you want to predict or estimate?

GET How were the data sampled?
. o Which data are relevant?
the data. Are there privacy issues?

EXPLORE Plot the data

iec?
the data Are there anomalies?
Are there patterns?

MODEL Build a model

the data l_:it the model
Validate the model

Communicate What did we learn?
and visualize —————=o Do the results make sense?
the results. Can we tell a story?

Source: https://science2knowledge.wordpress.com/data-science-scientists/
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Data Analytics in practice

FUNCTION

Supply chain

Customer selection,
loyalty, and service

Pricing

Human capital

Product and service
quality

Financial
performance

Research and
development

DESCRIPTION

Simulate and optimize supply chain flows; reduce
inventory and stock-outs.

Identify customers with the greatest profit potential;
increase likelihood that they will want the product or
service offering; retain their loyalty.

Identify the price that will maximize yield, or profit.

Select the best employees for particular tasks or jobs,
at particular compensation levels.

Detect quality problems early and minimize them.

Better understand the drivers of financial performance
and the effects of nonfinancial factors.

Improve quality, efficacy, and, where applicable, safety
of products and services.

Electronic Transactions 20i®ata Science |

EXEMPLARS

Dell, Wal-Mart, Amazon

Harrah’s, Capital One,
Barclays

Progressive, Marriott

New England Patriots,
Oakland A’s, Boston Red Sox
Honda, Intel

MClI, Verizon

Novartis, Amazon, Yahoo

Source: Thomas H. Davenport (2006) Competing on Analytics. Harvard Business Review
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Driving a Data Culture

ALead from the top -> culture to collaborate, open, inclusive
APut someone in control (CIO, CDO, CAO)

~ AEmphasize data quality and governance

_ECEEUINE ATreat data the same as money (-> data is a new currency)

ARefine structure and roles

AEducate the entire organization

" AReinforce data driven behaviours
SIEUlPZUBIE A Byild the use of data into every aspect

ADefine metrics and KPls J

ABuild on real-time dashboards

[l)\/lecli<s'ion AChange process, mentality to start with the data for evidence-based decisions
aking

ABuiddi f ferent scenarios / versions
AEnable sharing and exploration

AExpand the data footprint, moving beyond big data to all data
AlLeverage the edge
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“Big data is like teenage sex: everyone talks about it, nobody really knows

how to do it, everyone thinks everyone else is doing it, so everyone claims
they are doing it...”—Dan Ariely (2012)

Big Data & Big Data Analytics
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What Is big data?

AfBig data is high-volume, high-velocity and high-variety
Information assets that demand cost-effective, innovative forms
of information processing for enhanced insight and decision
making. - Gartner

ABIg data is an all-encompassing term for any collection
of data sets so large and complex that it becomes difficult to
process using traditional data processing applications,
requiring brand new technologies to produce value.

ABIg data is in part a response to the huge increase in data
being created every year around the world. 90% of the data in
the world today has been created in the last 2 years alone.
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Source: http://www.ibmbigdatahub.com/sites/default/files/infographic_fileMsof-big-data.jpg



